This chapter focuses on the analysis of current publication trends in gold Open Access (OA). The purpose of the chapter is to develop a full understanding on country patterns, OA journals characteristics and citation differences between gold OA and non-gold OA publications. For this, we will first review current literature regarding Open Access and its relation with its so-called citation advantage. Starting with a chronological perspective we will describe its development, how different countries are promoting OA publishing, and its effects on the journal publishing industry. We will deepen the analysis by investigating the research output produced by different units of analysis. First, we will focus on the production of countries with a special emphasis on citation and disciplinary differences. A point of interest will be identification of national idiosyncrasies and the relation between OA publication and research of local interest. This will lead to our second unit of analysis, OA journals indexed in Web of Science. Here we will deepen on journals characteristics and publisher types to clearly identify factors which may affect citation differences between OA and traditional journals which may not necessarily be derived from the OA factor. Gold OA publishing is being encouraged in many countries as opposed to Green OA. This chapter aims at fully understanding how it affects researchers' publication patterns and whether it ensures an alleged citation advantage as opposed to non-gold OA publications.
INTRODUCTION
Almost 30 years have gone by since the emergence of ArXiV, the revolutionary open access repository launched in a pre-Internet era in the early 1990s (Ginsparg, 1997) . Such event indicates the first landmark on the Open Access (OA) movement, a revolution on the way scholarly works are disseminated which would not have been possible without the technological advancements that preceded them. Its spread has always been surrounded by controversy on its motivations and its effects and benefits for those providing open access. Among others, Kurtz & Brody (2006) have pointed out the increasing access to scientific information, identifying OA as a natural step in these ever more rapid communication processes. Contrarily, Beall (2012) sees OA publishing as a threat to the scholarly communication system, and argues that 'authors, rather than libraries, are the customers of open access publishers, so a powerful incentive to maintain quality has been removed'.
The timely expansion of OA can be explained partially by the serial breakdown (Esposito, 2004) , a scholarly publishing crisis derived from the shift to online scientific publishing and the concentration of journals among a few publishers who imposed libraries to subscribe to fixed collections of journals at unsustainable prices through big deals (Friend, 2003) ; limiting access to scientific literature. However, OA publishing is now handled by few publishers who negotiate country-wide licenses for article processing charges (APC) through deals which share many similarities with the big deal subscription access agreements (Björk, 2016) . PLOS One, Scientific Reports and Nature Communications, the three most prolific mega-journals, represent already 62.2% of all gold OA publications between 2012-2016 (Data extracted from Clarivate Analytics InCites). In the same vein, PLOS itself, generates more than $40 million annually (https://www.plos.org/financial-overview). It is safe to state therefore, that OA is no longer just an ideological movement, but also a multimillion business.
The OA movement took shape in the Budapest Open Access Initiative (http://www.budapestopenaccessinitiative.org/) in 2002 seeking to unite '[a] n old tradition and a new technology [which had] converged to make possible an unprecedented public good […] .
[T]he willingness of scientists and scholars to publish the fruits of their research in scholarly journals without payment, for the sake of inquiry and knowledge'. Still, traditional publishers have constantly resisted to modify their subscription-based business model, leading to boycotts from scientists (Whitfield, 2012 ) and calls to defy publishers' copyright privileges (Swartz, 2008) . While some concessions have been made and most journals allow nowadays preprint versions of papers to be uploaded in repositories, such defiance to break paywalls still remains, either through legal (Chawla, 2017) or illegal means (Bohannon, 2016) .
Many studies and reviews have been devoted to defining its characteristics and implications (Suber, 2003 (Suber, , 2005 Zuccala, 2009) , the state of OA (Björk, 2014; Björk et al., 2010; Harnad et al., 2008; Laakso et al., 2011) , how much those OA literature represent (Archambault et al., 2014) , benefits derived from it (Tennant et al., 2016; Van Noorden, 2013b) or its relation with citation impact (Eysenbach, 2006; Harnad & Brody, 2004; Moed, 2007) among others. Still, there are many questions and misunderstandings that need to be addressed to better comprehend and assess the mechanisms that are being put in place to make OA possible.
In this chapter, we focus on Gold OA, that is publications from OA journals, and analyze differences in production and impact between countries by using normalized citation scores to better characterize the phenomenon of OA publishing. Long gone is the debate questioning the viability of an OA publishing model (Crawford, 2002) . Many OA journals are now renown and well-established journals and authors have accepted the APC model and are willing to pay journal publication fees. However, there are important sectors of the scientific community who still raise concerns as to the quality of these journals and the potential threats they pose to the scientific communication system (Agrawal, 2014; Beall, 2013; Bohannon, 2013) .
contributions must comply with two conditions: 1) the concession of copyrights to access, use, distribute and modify freely and worldwide such documents as long the author(s) is acknowledged, and 2) that the document is deposited in an online repository which complies with certain technical standards.
But the implementation of OA led to situations which were not originally contemplated by these definitions. One of them has to do with the appearance of multiple versions of the same document (van Leeuwen, Tatum, & Wouters, 2015) . As a document can be uploaded to a repository and also submitted to a journal, various versions of such paper can be available at the same time (pre-submitted manuscript, peer-reviewed manuscript and journal formatted version). This situation can create a level of uncertainty, as there could be substantial differences between these different versions. It must be noted that in many cases the version uploaded to a repository is a so-called author copy of the manuscript published in the journal, i.e., the version accepted for publication by the journal, but not subjected to the copy-editing process conducted by the publisher. This practice ensures that the scientific contents of the preprint and published version are identical.
Also, the use of relaxed notions of OA influence the perception researchers have as to what OA is and what is not. There is a tendency to consider OA and free access as synonyms. OA was formally defined more than ten years after the phenomenon had already taken place. Issues such as copyrights or how to make documents accessible were not even considered at this early stage (Crawford, 2002) . It is plausible to speculate that the retroactive definition of OA has helped on this misconception of OA. For instance, a recent report commissioned by the European Commission claimed that more than half of the publications were in OA, but defined OA as 'freely available online to all (no money had to be paid, no registration to a service or website had to be made)' (Archambault et al., 2014) . This was later noted by a news story published in Nature which had to emphasize that 'although free to read, [articles] may not meet formal definitions of open access because, for example, they do not include details on whether readers can freely reuse the material' (Van Noorden, 2013a). Although free access can still be perceived as positive, the fact that authors are uploading their publications to private corporations such as ResearchGate, Mendeley, figshare or Academia instead of OA repositories, raises concerns as to the future sustainability of the OA movement (Björk, 2016) .
Originally, two routes to OA were envisioned to provide a middle ground that offers room to new business models while promoting sustainable and universal access to scientific literature. These are known as the green and golden routes (Harnad et al., 2008) : two non-mutually exclusive models to reach OA while conceding space to journals to make profit. The green route devises scientists as the ones to be held responsible on permitting OA to their publications. They are expected to upload their works to repositories maintained by university libraries following the model set by Ginsparg and ArXiV (Björk, 2014; Cullen & Chawner, 2011) . In principle, this solution leaves journals as an accessory element which ceases to be at the core of the scientific communication system. Still, journals influence authors' decision on making their work accessible as they hold the copyrights of the manuscripts they publish (Tennant et al., 2016) .
The golden route maintains journals as the core of academic communication. Journals are the ones which should provide OA access. This means abandoning the subscription-based business model. Laakso et al. (2011) describe three types of OA journals: direct OA, delayed OA or hybrid OA. Direct OA journals are those which offer their full contents in OA. While most of these publishers adopt an author-pays model, including article processing charges (APC), this is not a prerequisite for direct OA journals and in fact, many journals are maintained by public institutions without incorporating any fee for authors. Delayed OA journals on the other hand, 4 maintain a subscription-based model but compromise to offer OA access to all their contents after a given period. Hybrid OA journals are the most restrictive of the three types. In fact, many argue that they are not true OA journals as they will only provide OA access to those publications for which the authors have paid an OA clause, the rest of their contents remaining behind paywalls.
Since these two routes were defined, other types of OA have been described in the literature. We must note that some of these denominations are controversial and even not considered by some authors as truly OA, as they do not fit to the general definition provided by the Budapest Open Access Initiative. For instance, Suber (2008) makes the distinction between Gratis and Libre OA. He defines the former as that which only offers rights to read articles, whereas the latter extends rights to reuse articles. Another proposed type of OA is that named as Black OA (Björk, 2017) , which is defined as that where articles are illegally distributed through pirate sites such as Sci-Hub and LibGen, something considered as not real OA by many. Finally, it is worth discussing Bronze OA (Piwowar et al., 2017) . While not truly OA, articles falling under this category are those which are freely distributed by publishers through their website, without including any type of Open Access license. Articles falling under this category respond to forms of delayed OA (that is, journals making accessible their archive), from journals not listed in the Directory for Open Access Journals (DOAJ), or articles which are temporarily offered freely by journals to promote their contents.
One of the main concerns of OA advocates has been to learn how much of the scientific literature is already in open access and how is this number growing in respect with the overall growth of scientific literature. Björk et al. (2010) established that 20.4% (up to 24% if articles in hybrid journals are included) of the literature was already OA in 2008, being 8.5% gold OA. Gargouri, Lariviere, Gingras, Carr, & Harnad (2012) found similar figures when analyzing its growth and differences by discipline. They reported that an average of 24% of the literature was in OA between 2005 and 2010 and estimated. Contrarily to Björk and his team, they found out that only 2% of the OA literature was gold OA, with Biomedical Research being the field with the highest share of gold OA (8%). A more recent study (Piwowar et al., 2017) reported that up to 28% of the literature was accessible via OA, being Bronze OA the most common form of OA (16.2%) followed by Green OA (4.8%), Hybrid OA (3.6%) and, lastly, Gold OA (3.2%).
First studies analyzing publication and citation trends in OA tended to focus on green OA Harnad & Brody, 2004; Moed, 2007) as in many cases, the authors of these studies were themselves advocating for green OA (Gumpenberger, Ovalle-Perandones, & Gorraiz, 2013) . But journals' embargo requirements and OA releasing delays have pushed others to considered gold OA as a more promising venue (Jubb, Cook, Hulls, Jones, & Ware, 2011) , leading to new studies focused specifically on OA journals. Since the beginning of the 2000s the number of OA journals grown exponentially, going from less than 750 journals in 2000 to more than 6500 in 2011 (Laakso & Björk, 2012) . But the types of journals have also diversified and we can now differentiate between OA journals with or without an APC model, born vs. converted OA journals or between small and mega journals.
DISENTANGLING GOLD OPEN ACCESS
One of the first issues studies on OA journals encountered, was the difficulty to find a comprehensive list of all OA journals (Gumpenberger et al., 2013; van Leeuwen et al., 2015 This must be considered when interpreting the findings displayed.
The success of OA publishing is intimately related to the expansion of digital distribution and the consequent abandonment of printed materials. According to Björk & Solomon (2012) we can distinguish four waves which took place almost simultaneously in the latter half of the 1990s and the beginning of the new century. The first one is characterized by the launch of new OA journals by individual scientists, exemplified by the Journal of Medical Internet Research, currently a world leading journal in its field. The second wave consists on the adoption of an OA model by established subscription journals. Here a pioneering journal was BMJ, starting to offer OA since 2000. A more ambitious initiative in the sense of the magnitude of journals converting to OA, is the launch of Scielo in 1997, a South American portal publicly subsidized, which gives OA access to hundreds of journals at no costs to publishers.
A game changer in OA publishing was the launch of BioMed Central (BMC, currently owned by Springer) and PLoS in 1998 and 2000 respectively. These two OA born journals are the first ones to adopt an APC model, envisioned by BMC founder, Vitek Tracz. The fourth and last wave is that representing the reaction of established publishing firms to OA proposing the hybrid model. That is, subscription-based publishers implementing an OA option at the level of individual articles, such as Springer's Open Choice, thus making journals hybrid in terms of the financing model.
The APC model is seen by many as the most sustainable solution to maintain journals as a profitable business while ensuring universal access to scientific literature. Supranational and national organizations such as the European Union, the US National Institutes of Health or the British Wellcome Trust include OA policy mandates ensuring that all publicly-funded research findings are preserved and publicly accessible. In most cases, they promote both the gold and green routes, considering that the APC model allows 'savings of up to 30%' (Cochran, 2014) compared with journal subscriptions. While it can be claimed that gold OA ensures the publication of peer-reviewed papers and hence the credibility of research, others have questioned if an author-pays model really ensures the quality of the work published (Bohannon, 2013) . As authors become essential to the business model of these journals, quality levels may drop or even be non-existent, leaving room for predatory journals which will publish anything as long as profits keep raising (Beall, 2012) . This phenomenon, which is not directly related with gold OA but with the APC model, has made many researchers to perceive Gold OA publications as research of a lesser quality (Agrawal, 2014) .
In the late 2000s a debate emerged in the literature with regard to a perceived OA citation advantage (Brody, Harnad, & Carr, 2006; Craig, Plume, McVeigh, Pringle, & Amin, 2007; Harnad & Brody, 2004; Moed, 2007) . Green OA advocates promoted the idea that researchers who made their publications OA had a citation advantage as opposed to those who did not due to the higher accessibility and visibility of their work. While such perception was confirmed by most studies (Swan, 2010) , some authors pointed out that this perception could be more of an acceleration on the number of citations rather than an advantage due to an early view bias that favored OA papers (Moed, 2007) . In the case of Gold OA the story is rather the opposite: 'open access has multiplied that underclass of journals, and the number of papers they publish' (Bohannon, 2013) . The pernicious effect of predatory publishers and the low barriers 6 set by many OA peer-reviewed journals have led opponents to OA to state that ' [t] he openaccess movement has been a blessing to anyone who has unscientific ideas and wants to get these ideas into print' (Beall, 2013) . Björk & Solomon (2012) argue that OA journals are not of a lesser quality than traditional ones but are younger. In fact, OA journals in fields such as Biomedicine, or those with an APC model indexed in Web of Science have similar citation rates than subscription-based journals (Solomon, Laakso, & Björk, 2013) . This is also corroborated by Gumpenberger et al. (2013) , who indicate that there is an 'overall positive impact trend for Top Gold Open Access journals'.
Gold OA output and impact of countries and scientific fields
In this section, we will examine such arguments by analyzing the most recent trends in OA publishing for the period 2007-2016. Contrarily to the study by Björk & Solomon (2012) , we do not distinguish between OA funded by article processing charges (APC) and other, mainly subsidized forms of OA. In addition, rather than categorizing journals according to the country of the publisher, and calculating journal impact factor-like citation rates for a journal as a whole, the current study also presents analyses on the article production of countries in OA journals, as expressed in the affiliations of publishing authors, and so called category normalized citation rates, comparing the citation impact of an entity -e.g., the total collection of article published in OA papers, or the OA articles published by authors from a particular country -to the world citation average in the subject field in which the entity is active. The last column gives the category normalized citation impact of the OA articles published in the various years, correcting for differences not only in citation practices between subject fields, but also between document types and publication years. A value of 1.0 means that Gold OA articles are cited on average as frequent as an average article (either Gold OA or non-Gold OA). The category normalized citation impact of Gold OA articles ranges over the years between 0.73 and 0.89. There is no clear trend in the data. Aggregating data into two five-year periods, the scores in the two periods are statistically similar: 0.81 versus 0.83. In short, Gold OA articles are cited some 15% less often than an average article (either Gold OA or non-Gold OA article). Table 1B presents a breakdown of the Gold OA articles their impact by scientific field. 41.1% of OA articles are published in journals assigned to the discipline Natural Sciences. Relative to the total number of articles in this subject field, the share of Gold OA articles is 10.25%, which is near the overall average of 10.5 indicated in Table 1 . This is also the field with the largest normalized citation score (0.97), which is somewhat higher than the value of 0.83 obtained for the total set of all Gold OA articles in the database from all disciplines. Figure 1 delves into these areas by showing the total number of Gold OA publications by Web of Science subject category and the percentage Gold OA represents within each subject category. Biochemistry is the field with the highest number of Gold OA publications, followed by neurosciences, oncology and public health. However, it is in the subject categories of multidisciplinary sciences, tropical medicine and parasitology where Gold OA represent half of the overall number of publications. The ranking of countries according to their number of Gold OA publications differs substantially from that based on total publication output (Figure 2 ). Some top countries in terms of Gold OA make a much smaller contribution to the total global output. For instance, Brazil, which occupies the 14 th position of most productive countries within the 2007-2016 period according to the Web of Science, is actually the fourth country in terms of the absolute number of OA publications. Similarly, Spain, the 9 th country with the largest number of publications within the same period, goes up to the 7 th position when one considers only Gold OA publications. Another example is Mexico which falls from the 23 rd position according to their contribution to OA publishing, to the 31 st position when looking at their global figures. The case of Brazil is particularly interesting as it is by far the country with the largest share of OA publications from its overall output (almost 30%), a consequence of the gold OA proactive policy undertaken by the Brazilian government through the promotion of the SciELO platform, an initiative followed by other Latin American and Caribbean countries which provides OA access to journals from these countries (Meneghini, Mugnaini, & Packer, 2006) . In the case of Spain, the share of OA publications based on its overall output is not as large as that of Brazil, but, as noted elsewhere (Torres-Salinas, Robinson-Garcia, & Aguillo, 2016), Spain has increased its share of gold OA output at a higher rate than the world average over the last decade.
While for all countries the category normalized impact of OA publications is lower than the overall value of their normalized impact, the gap between these two figures differs greatly by country. Differences in the case of the United States, United Kingdom, Japan, Switzerland or Austria are almost non-existent. This is not the case for China, Brazil, Spain, France or Canada, for which the impact of Gold OA publications is substantially lower than their overall impact level. This difference can be partly explained by the disciplinary profile of these countries. Figure 3 shows the five most productive countries of Gold OA publications by the six OECD scientific fields. Colors represent the value of the Category Normalized Citation Impact of each country-field combination. As observed, countries with higher normalized impact tend to publish most of their outputs in the medical and health sciences, the natural sciences, and social sciences. In these fields, most of the countries in the top five positions reach an overall impact equal or above of the world average (Category Normalized Citation Impact ≥ 1.0). This is not the case in agricultural sciences, engineering and technology and humanities. All countries -except the USA in engineering and technology and in the humanities, have lower values of normalized impact than the world average. Also, these are the only fields where the United States is not the largest contributor. Brazil, for instance, is by far the country with the largest number of publications in agricultural sciences. A closer examination in this field shows that six of the top ten journals producing most of the publications are Brazilian, all of which exhibit low Impact Factor values under 0.6. China is the number one in the case of engineering and technology, and Spain in the case of the humanities. It is also worth noticing the asymmetry of the share of publications in figures 3A and 3B, where there is a large difference between the number of publication of the first country with respect to the rest. These figures suggest that the differences in impact between Gold OA papers and a country's total publication output shown in Figure 2 
Characterizing OA journals by country and field
A next analysis focuses on the country of origin of gold OA journals. The purpose is to examine the characteristics of OA journals and illustrate how the relation between Gold OA impact, countries and fields is intimately related or closely linked with the presence of national OA journals from these countries and fields. The issue between countries' output and the country of origin of journals has been widely examined when studying the phenomenon of 'predatory journals' in OA publishing. Bohannon (2013) published a controversial experiment in Science magazine where he submitted hundreds of fake manuscripts to journals indexed in the Directory for Open Access Journals (DOAJ) and Bealls' list of predatory journals (Beall, 2012) . His experiment criticized the lack of peer review of many of the journals to which he submitted his bogus papers which were, in many cases, accepted. This paper was seen by many as an attack to the Gold OA movement (Xia et al., 2015) . Rapidly, studies were undertaken analyzing the extent to which 'predatory journals' were affecting the whole gold OA publishing enterprise.
One of the most significant findings was that most of their action was geographically restricted to India and Nigeria (Shen & Björk, 2015; Xia et al., 2015) .
Moreover, South America is the continent with the largest share of Gold OA publications (up to 74%) (Miguel, Chinchilla-Rodriguez, & de Moya-Anegón, 2011 ), but its presence in predatory journals barely represents 0.5% (Shen & Björk, 2015) . These findings demonstrate that Gold OA publications are not necessarily of a lesser quality. Following what we observed in Figures 1 and  2 , we could hypothesize that national differences in Gold OA impact are affected by disciplinary biases and the type of publisher of journals from these countries. Ennas & Di Guardo (2015) already point out that 'journals owned by UK and US publishers have a very strong and positive relation to the [positioning in the Scimago Journal Rank] ranking' and that 'journals adopting a business model requiring a form of payment to publish tend to become top rated more than others'. Similarly, Laakso & Björk (2012) highlight the diversity of types of journal publishers, geographical regions and scientific disciplines. Figures 4A and 4B compare the citation impact of Gold OA journals with that of other journals, broken down by discipline. They also indicate the absolute number of Gold OA journals in a discipline. Figure 4A shows results based on the journal impact factor, and Figure 4B on the category normalized citation impact. While Figure 4A shows that in Natural Sciences and in Humanities Gold OA journals have on average higher impact factor values than other journals have, and lower values in the other disciplines, Figure 4B reveals that CNCI values of Gold OA sources are below those of other journal in all disciplines, the difference being largest for Social Sciences and Humanities. Note that the lower number of OA journals in the humanities is largely due to the fact that Web of Science does not calculate the Impact Factor to journals indexed in the Arts & Humanities Citation Index. Figure 5 further analyses the category normalized citation impact (CNCI) of Gold OA journals in function of the country of the publisher of the journals. It reveals large differences in average CNCI between publishing countries. In the set of countries publishing more than 10 Gold OA journals, those published from The Netherlands, Germany, USA and England tend to have high CNCI values. These countries host large international publishing houses. Typical examples of countries with relatively low CNCI values and at least 5 Gold OA journals values are Colombia, Mexico, Serbia, India and Brazil. These evidences further strengthen the suggestion that the relation between impact and Gold OA could be more related to other factors such as type of publisher, country of the journal and the field of scope of the journal, rather than with the fact that they are OA journals. Indeed, this perception aligns well with the findings provided by Chavarro, Tang, & Rafols (2016) who showed that, in the case of Colombia, publishing in what they refer to as non-mainstream journals, is not only common, but that these journals are different in purpose to other journals, as they tend to publish research findings in subjects related to local knowledge or as a means to bridge between the international community and local communities. 
The effect of OA mega-journals in the publishing ecosystem
It is impossible to discuss Gold OA without taking some time to analyze the phenomenon of socalled OA Mega-journals (OAMJs). Defined as 'not only potentially disruptive in terms of altering the way research findings are assessed and communicated; [but] also disrupting academic culture itself' (Spezi et al., 2017) , OAMJs have become, along with the raise of academic social media platforms (Björk, 2016) , one of the major side-effects of Gold OA in the publishing industry. These journals have not only impacted into the scientific publishing culture due to the large number of papers they publish, but have also changed, or at least influenced, the ground rules of peer review by which a paper is considered to be worthy of publication. According to Wakeling et al. (2016) , OAMJs are defined by two main characteristics: 1) they are broad in scope, covering many scientific areas, and 2) they set the peer review bar based on the technical soundness of manuscripts, not considering within their selection criteria the novelty of the publication or its significance and contribution to the field. This has been seen by many as a lowering of the publication standards, and partially explains the perception by many researchers that these journals are of a lesser quality. What is more, big publishers have now introduced their own mega-journals (e.g., Nature Communications, Scientific Reports or BMJ Open). This move has been seen by some as a way 'to tap into the stream of rejected manuscripts from their more selective top journals, in a system described as 'cascading reviews'' (Björk & Catani, 2016) . Still, such malicious thinking does not seem supported by the data, which actually shows that, in terms of citations, both OAMJs and traditional journals show similar patterns (Björk & Catani, 2016) .
Indeed, when examining the number of papers Plos One publishes every year, the share they represent from the Gold OA world output and its citation impact indicators, the numbers are quite revealing. Table 3 shows the publication trend of Plos One for the 2009-2016 period. Starting with 4,400 articles in the analyzed period, Plos One reached its highest peak of articles published by year in 2013, when it produced more than 30,000 publications. This number was relatively stable in the two subsequent years with a decrease to 22,000 publications in 2016. Plos One represented during the 2012-2014 period around 20% of all Gold OA publications, decreasing in the later years. This was due to the decrease of publications, but also to the increase of publications from Scientific Reports, which went from over 3,900 articles in 2014 to more than 10,700 articles in 2015 and up to 20,470 published papers in 2016.
A different issue is that related to the disruptive effect OAMJs have in scientific communities. According to Beall (2013) , a strong opponent to Gold OA, '[t] hese journals, many of them now editorless, are losing the cohesion, soul, and community-binding roles that scholarly journals once had'. Traditionally, scientific journals have been considered as niches which tie and represent scientific communities, playing also a social role. OAMJs blur such communities as contents of different areas and communities are published in the same place. However, where some see a problem, others see an opportunity. MacCallum (2011), acknowledges such problem, but frames it from a different angle. OA means targeting not only scientists, but also policy makers, health managers, etc. OAMJs do not necessarily threaten the cohesion of scientific communities, but force publishers and information providers to rethink how to structure the increasing amount of literature produced by OAMJs not only 'to cater to different communities, but also to satisfy the needs of each individual and even enable them to generate new questions or discover novel avenues of research'. Probably a somewhat, opportunistic response to such issue, but one which reflects the disruptive effect OAMJs have had not only on the production of scientific literature, but also in its consumption.
CONCLUSIONS AND FUTURE PROSPECTS
Despite the large number of studies devoted to defining, characterizing, analyzing and discussing OA, its integration in the scholarly communication system is still a grand challenge which leaves room to further debate and discussion. More than 25 years of OA have gone by since the launch of ArXiv. Since then, topics under discussion have shifted many times. In the 1990s, studies tended to question copyright ownership (Bachrach et al., 1998) and explain the possibilities of making more accessible research findings (Ginsparg, 1997) . The 2000s saw the expansion of OA, with many papers advocating for it (Crawford, 2002; Ginsparg, 2006; Swartz, 2008; Zuccala, 2009) , explaining the different routes to OA (Harnad et al., 2008) and debating about whether OA gave greater visibility to research literature Frandsen, 2009; Haque & Ginsparg, 2009; Moed, 2007) , in many cases arguing in favor of a citation advantage (Craig et al., 2007; Davis & Fromerth, 2007; Davis, Lewenstein, Simon, Booth, & Connolly, 2008; Eysenbach, 2006; .
In the last decade, new topics have been added to this on-going conversation. The settlement and growth of OA publishers, the emergence of OAMJs and of predatory journals, and the launch of academic social media platforms have led to more reflexive discussions as to the way OA is being integrated within the scientific communication system. Growing concerns as to how OA business models are affecting the quality of published research have been constantly present in the last few years (Beall, 2013; Björk & Solomon, 2012; Bohannon, 2013) . This chapter intends to provide further insights as to the diversity of Gold OA and its citation impact in comparison with non-Gold OA. In this regard, the work made by Björk and colleagues (Björk et al., 2010; Björk & Solomon, 2012; Laakso et al., 2011; Laakso & Björk, 2012; Solomon et al., 2013 ) already provide great in-depth as to the heterogeneity of Gold OA journals and the many factors that could be affecting the negative view OA journals seem to provoke within a large sector of the scientific community (Agrawal, 2014) .
Building from their findings, we can relate the following comments. Regarding the overall number of Gold OA publications and how much they represent from the overall number of publications, Björk et al. (2010) indicated that '8.5% of all scholarly journal volume for 2008 is available through some form of Gold OA'. The current study only focused on journal articles and it is based on data from Clarivate's InCites. We have obtained for 2008 a value of 4.37%, and for the year 2016 a value of 12.1%. This outcome illustrates that the overall share of Gold OA output is still increasing with the emergence of new players such as Scientific Reports or Nature Communications. Björk & Solomon (2012) concluded in their 2012 study that 'OA journals indexed in Web of Science and/or Scopus are approaching the same scientific impact and quality as subscription journals, particularly in biomedicine and for journals funded by article processing charges'. In the current study, in which the Category Normalized Citation Impact (CNCI) of Gold OA articles is compared to that of all other articles, a moderate increase is found in the ratio of the impact of Gold OA and other types of articles. The question as to whether OA articles have a higher citation impact than non-OA papers has been addressed during the past 15 years in many studies analyzing the large multi-disciplinary citation indexes WoS and Scopus. Laakso et al., (2009 ), Bjork et al. (2010 , and Bjork & Solomon (2012) present a review of these studies. To the best of the current authors' knowledge, the analysis presented in this chapter is one of the first to use the Category Normalized Citation Impact indicators at a large scale. The results show that Gold OA articles have in the 2012-2016 period on average a citation impact that is some 15% lower than the world average impact in the Gold OA articles' subject fields. It must be noted that this world average is based on all articles, both OA and non-OA.
The results presented in this chapter illustrate the heterogeneity in Gold OA publishing, and the skewness of the underlying publication output and citation impact distributions. A limited number of Gold OA journals accounts for a large percentage of the global Gold OA output, and the effects of these journals upon overall scores can be assumed to be substantial.
These outcomes illustrate how cautious one should be to draw generalized conclusions about Gold OA publishing. The results obtained in the current study confirm the conclusions by Björk & Solomon, (2012) that 'gold OA publishing is rapidly increasing its share of the overall volume of peer-reviewed journal publishing, and there is no reason for authors not to choose to publish in OA journals just because of the 'OA' label, as long as they carefully check the quality standards of the journal they consider'. The relationship between access modality and citation impact is complex, and does not allow for simple, general conclusions. One should be cautious with generalizing statements such as OA journals have higher (or lower) impact than subscription-based serials. Based on the findings presented here, we have observed three models of Gold OA production at the national level. These are shown in Table 4 . The first model is that of countries like the USA, the United Kingdom, Germany or the Nordic countries, which publish in OA journals from big publishing firms with high Impact Factor, in many cases in OA mega-journals. The second model is exemplified in countries such as Brazil or India. These countries tend to have a large output in OA journals edited from their own countries. These journals tend to belong to specific fields (e.g., Agricultural Sciences in the case of Brazil), reinforcing the idea that they may serving as bridging between communities or focusing on topics of local or national interest (Chavarro et al., 2016) . The last model is represented by countries like Spain or Poland which show a mixed combination of publishing in high impact OA mega-journals from big publishers as well as publishing in nationally-oriented OA journals from their own country.
These results illustrate the many factors that could affect the final citation impact of OA publishing and question statements against or in favor of OA publishing. Discussion related to Gold OA are not independent of other factors such as the disciplinary profile of countries' output, national characteristics or types of publishers.
